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(71) We. FbRMiCA CoRP(»AndNr< a 
corfx>nition ormnised tinder tbo law of 
tte State of Delawaie, United States of 
America, of 4614 Sprlog Grovo Avenue, 

5 Qscinnati. State of OUTo, United States 
of America, do hereby dedare the inven- 
boa, for which we pray that a patent may 
be granted to us. and the method by which 
it is to be perfomied, to be particularly 

10 described in and by the following state- 
ment:^ 

This invention relates to the production 
of decorative laminates. More particulariy 
this invention is concerned with modlficaU'ons 

15 of the processes for producing decoiBtive 
laminates with cmrbosscd surfaces which 
fwm the subject of our Patent No. 1 ,135.760. 

In our carhor Patent wo have described 
how the conventional method for piepazinc 

20 deceptive laminates by heat* and pressur^ 
consolidaUng a staciced assembly composed 
of a number of thermosetting synUietic 
rcsin-unprcgnated core sheeu, typically of 
Kraft paper, and, above the core sheets, a 

25 print sheet carrying a printed decorative 
design and nnpregoaied with a themnosctting 
resin -w^ich in the finished product will be 
trajispareat is modified in a simple manner 
to produce an embossed decomtivc laminate 

30 W ^thc use of an "embossing design\ by 
wiich is means a raised printed design 
WJich will imparl a raised scrface to tho 
corrwpwidhifi print sheet Two alternative 
procCTses miliong snch an embossing design 

35 are disclosed in the earlier Patent. /S> 
cording to one of these processes there is 
prepared between two flat metal i^tes an 
assembly in stacked relationship of; 

(1) a plwaliiy of thermosetting synthetic 
40 resm-imprcgnated core sheets, 

(2) the embossing design, 

(3) the print sheet, 

(4) a release sheet, and 

(5) co^hioning, 

45 after wbidi the assembly is heat- and 
iPrice 25p\ 



pressure - consolidated -under condiUons 
which do not deform the embossing desiaD, 
After removal of the metal plates, cushiwi- 
ing and release sheet at the conclusion of 
the consolidation step, there is obtahicd a 50 
Jaminato which has an embossed surface 
vijich is. using an analofly derived from 
I*otography, a "positive'^ image of the 
einbossin^ design. As described in the parent 
Specification, the embosshxg design may be 55 
formed on the reverse sar&ce of the print 
sheet or it may be formed on a sepamta 
sheet. *^ 

The second process described in our 
earlier Patent differs essentially from the 60 
first m that the cmbosstag design is posi- 
tioned on the face of the release sheet 
imoTe from the print sheet, rather than 
between the core sheets and the print sheet 
TTie need for separate cushioning m^itcrial 65 
between the release sheet and the adjacent 
flat metal plate is avoided according to this 
second procedure, since the core sheets and 
which are to form the laminate 
provide the cushioaing cfifect necessary to 70 
enable the laminate to 'be defonnod oa its 
surface whilst aflowing the entire assembly 
between the fiat metal plates to assume ti» 
fiat surfaces, required by the use of flat 
i?^!x^t^^^'. embossed design which 75 
Is obtained m this case is the revere or 
negative" of die embossing design, which. 
Of course, does not form a component of 
the^ fimal product In this instance, the 
enrtJossiDg design can be fonned on a sheet 80 
Of paper which Is superimposed above the 
release sheet or in some cases it can be 
formed on that surface of the release sheet 
which IS remote from the print sheet 

A^a^^ embossing »5 

design inay Iw prmted are described in the 
iwrent Spccificaijon, Thus, it is suggested 
Aat the cornposition for fcmnlng the em. 
•bossing design may be applied to the 
appropriate canier surfhce by techniques 90 
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sach as hand pamting, air brush tcchmque^ 
spray and stencil techniques and particu- 
ifrly silk screen techniques. Soluiioiis or 
dispersions of ccmtparBtivcly t^|g^J"^ 
3 ihemoplastic, thermosetung o^^.^f"^^^^ 
lesins aromenUoned as bc^KJ^^f^Wc com- 
positions for forming the embossing dcsi^jL 
\Vc have now discovered m accoroancc 
with one aspea of this invention ^^^^^^ 
H) ihctically appealing laminates can also do 
obtained^ by eiihe? of the processes des- 
cribed in our cariier Patent when the 
embossing design comprises a J^sed <iesign 
of hard paniculate matter adhered to a 
15 flat cancer surface by means of an adhesive 
primed ia that design, and cither W Jtie 
print sheet carries a f 
sign in at least two colors, (the term color 
including whiteX or (b) the print sheet is 
ffl replaced by a dscorativc sheet which has a 
surface exhibiting a decorative design in at 
least two colors and which is unptepated 
with a tbennosciting synthetic resm whicn 
is transparent when cured. 
25 As was the case wilh technlqu^for form- 
ing the embossing means described in the 
parent Spedfication, the embossing design 
ot Ibis invention may be formed cither on 
a separate sheet of paper, or on the print 
30 sheet for decorative sheet) or release sheet 
according to which of the two altetnatiw 
brainate-forming prtjccsscs is employed. 
The particular carrier sheet selected js 
printed wi* a suitable flat design leavmg 
35 an adhesive material in the printed areas. 
The type of prmting employed derxinds 
upon whether or not the embossing design 
is to become a rait of ^he OnaUamlnat^^ 
produced from the assembly. Where the 
40 imbossing design is not «<^^^^^« * 
of the final laminate, the printed flat adhe- 
sive design may be accomplished with a 
conventional F5»ting ink whldb is adhwivc 
until dried and hardened. Where «ho,<^- 
45 bossina design is to become a part of the 
CTaminaU, the flat design must be 
printed so as to be compatible with the 
print sheet In addition to pnntinj inksor 
the vehicles thereof, other adhesive com- 
50 positions may be employed. 1 hws. various 
Whious materials which produce an ad- 
hcrent surface as a printed design may Xk 
sfmilariy employed. For example^ one can 
use thermosetting resins such as mclaminc- 
55 formaldehyde resins or other triaune-alde- 
hyde resins, iirca-fbrmaldehydc resins, 
thiouiea-formaldehyde resins and unsatu- 
rated polyester resins, as well as other 
adhcsivcs such as various animal and 
60 veKotaWe glues or synthetic contact adheslyes 
Ss pc5y(cyHno/lhyl acrylate) As poim^ 
out above, where necessary, the adheswe 
w?Il be in a tacky condition when trcaiea 
with the particulate materials described 
65 next 



is next made of small hard particles 
which are forced to adhere to the adhesive 
design thereby producing a raised design sub- 
stantially immediately after ihc ad^»«ivc 
design has been primed and before the 70 
adhesive has had an opportunity to solidily 
nnd harden, where this aspect is to be 
considered. These small hard particles may 
be any one of a plurality of availaDle 
materials such as sand, ground glass, sugar, 75 
salt and finely divided thcrmoset resinous 
materials. In order to achieve the adherenoe 
of these small hard particles to the adhesive 
design so as to produce a raised pnnicd 
surface, one may print the adhesive design W 
on the selected sheet such as by a siUc 
screen printing process, the thus prmted 
sheet is then passed through a zone con- 
taining the hard particles wherein the par- 
tides contact the adhesive prmt and auto- 
matically become bonded thereto. In those 
jre^tances where appreciate, the sheet con- 
taining the design plus particles^ may next 
be dried to the thcrmoset condition. 

As has been noted, the wint sheet and 90 
decorative sheet are both chaiactenzed by 
the provision of a decorative design in at 
least two colon. In the case of the pnnl 
sheets, the drccmtive design is jypiied 
wholly by printing techniques in known 95 
manner. In this art, the term "prmtmg is 
used rather broadly to denote any process 
in which a pigment Is applied to the sur- 
face of a sheet in an accurately reproduc- 
iblc manner and therefor includes tech- 100 
niques such as hand painting and spraying 
through a stencil, as well as conventional 
printing methods such as the silk scrcoi. 
mvure and thennc^raphic processes. The 
decorative sheets which optionally may be 105 
used in place of the print sheets differ esscn- 
tIaUy from the print sheets only m that 
the decorative design which they exhibit 
is not provided, wholly by a printing pro- 
cess, although printing may be used to 110 
produce a part of the design. For example, 
a decorative sheet having a surface which 
exhibits a decorative design in red and 
white may be obtaincsd by applying red 
print to selected areas of a white suifaco 115 
obtained by the use of a pigmented paper. 
Many other ways of obtaining a decorative 
design in at least two colors without recouree 
at all to printing, or using ^intmg tech- 
ntques to apply only, a part of the desip, 120 
ynil readily suggest diemselves to the skilled . 
leader. For example, coloring agents can 
be added to tbe resin bath used to impreg- 
nate the decorative sheets. Another method 
is to immerse the sheet whose surface is 125 
to be colored in a heterogeneous dispersion 
of colorants. When the sheet is removed 
from the dispersion its upper surface will 
carry a film of the dIspersiOT which after 
drying leaves a multi-colored design with I30 
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areas of difleztot colours ia baphazani ar* 
rangement SimilarJy, a heterogeneous dis- 
pcrsioo of coloring agents can be sprayed 
onto the sheet -without the aid of a stencil 
5 or screen to produce a mottJcd design in 
two or more colors. StiJI another method 
invdves placing the sheet to he decorated 
a turntable which is camUe of rotating 
the sheet rapidly as it lies lace up. Dffbs of 

10 vanous liquid colormg agents ate dxmped 
randomly on the sheet as it is rotated at a 
rapid rate and a random design is thns 
produced, A random decorative design can 
also be obtained by placing dabs ot print 

15 pastes of difZeront colours onto the surface 
of the sheet and then to use a draw blade 
to disuibute the paste in a random manner 
over the sheet surface. 
Whether a print sheet or decorative sheet 

20 18 employed, the sheet is nnpregnated with 
a thermosetting synthetic mm which in the 
•fimshed product will be transparent, so en- 
Mmg the decorative desi^i to be seen. Suit- 
able resins for this purpose include, for ex- 

25 ample, meJaniine-formaldehyde and other tri- 
azmo PMins, urea-formalddiyde resins, 
thiourea-formaldehyde resins and unsaturated 
polyester resht In prcparmg the print or 
decorative sheets, the resin-hnpregation stet> 

30 may precede or follow the application of 
the decorativo design or. as has been 
noted, colouring matter may even be sHwHed 
fr<Hn the resin bath. 
The print and decomtive sheets prefer- 

35 aWy ai© fozined of ^-celfulose paper. 

Of course^ the embossing design and the 
oeooraUye design on the print or decorative 
ibl^ " ^ ^ aesthetically compnt- 

40 In accordance with a further aspect, the 
present invention replaces the rcsin-Impieg- 
nated prmt sheet employed in the processes 
of the parent Patent by a decorative sheet 
which has a surface cither (a) of a singte 

45 color, or (b) which exhibits a decorative 
dcs/gn m two or more colors (the 
^ color again including whit©) 
oMarncd at least in part by means 
other than printmg and which is imprxjg- 

50 aatcd with a thermosetting syntheHc resm 
whidi 18 transparent when cured. Such 
dccoTaUvc sheets can be produced as des- 
cribed above in connection with the a«U 
discussed modification of the parent m- 

55 ventioi, except, of coarse, that this second 
modification also omtemplates the use of 
decomUve sheets with a surface of a smrie 
color. * 
BJiccpt for the modifications hereinbefore 



noted, the processes of the present inven- 6D 
tioo may be carried out by the techniques 
described in the parent Specification, which 
techniques are in fact larjgply conventional. 
The reader's attention is also directed lo 
the Spcciactttion of our Patent No. 121^971 tiS 
which describes modifications <tf the parent 
invention accordmg to which the embossing 
design comprises a raised design of hard 
particulate matter adhered to a flat carrier 
surface by means of an adhesive printed in 70 
that design and either (a) the print sheet 
im n surface of a single color or (b) the 
print sheet is replaced by a decorative 
^eet which has a surface of a skigje color 
and which fs nnpregnated with a thetmo- 75 
srtUng synthetic resin whidi is transparent 
when cured. 

WHAT WB CLAIM IS: 

1. The process of producing a decora* 80 
tive lammate defined in Gaim 1 or Qahn 

2 of Patent No. 1.135.760 modified in that 
The enjbossing design comprises a raised 
design of hard particulate matter adhered 
to a flat carrier surface by means of an 85 
adhesive prhited in that design* and either 
(a) the print sheet carries a printed deco- 
mUve design in at least two colors, or fb) 
the print sheet is replaced by a decorative 
sheet which has a surface exhibiting a 90 
deoorativc design in at least two colors and 
which IS impregnated with a thennosetimg 
synthetic resin which is transparent when 
cured, 

2. The process of producing a decorative 95 
iMninate defined in Claim I or Claun 2 

of Patent No. 1.135.760 modified in that 
the pnnt sheet is replaced by a decorative 
shew which has a surface either (a) <rf a 
smgte color, or (b) which exhibits a decora. 100 
tiVB design m two or more colors, said deco- 
rative sheet being impregnated with a 
thermosetting pathetic resin which Is ttans- 
jxirent when cured. 

3. A process for producing a decorativo HO 
laminate, accord/ng to Qaim 1 or Qahn 2 
and substantially as hereinbefore described, 

4. A decorative laminate whenever pro- 

?Sg iti»?'''^ ''^'^'^ "^"^'^ ns 
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